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Induction of wheat antioxidants.
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Producers of whole wheat products are interested in using high antioxidant (AOX) wheat in their products and marketing 
the recognized nutritional benefits but need assurance that they can access wheat with consistent, significant AOX levels.  
Research is now emerging that shows AOX to be the plant’s defensive response to stress, particularly, insect or fungal 
attack.  Recognition of insect feeding induces wheat plants to produce stress signals that activate peroxidases.  Peroxi�
dases� in ��rn� �hen �edia�e �he �r�d���i�n �� �hen��i� ������nds� whi�h ha�e �een sh�wn �� a�� as �he�i�a� de�enses� 
as we�� as �i�nin� whi�h has �een sh�wn �� a�� as a s�r����ra� de�ense in whea� a�ains� �eedin� da�a�e �� �he �essian 
fly and several species of aphids.  Previous work in our labs has enabled identification of wheat varieties with genetic 
potential to generate high AOX levels.  The purpose of this research, sponsored by the Kansas Wheat Commission, is 
to determine the effect of specific stress factors that may be responsible for plant expression of higher AOX levels as a 
de�ensi�e res��nse �� �he s�ress.  Ini�ia� res���s wi�� �e sh�wn.
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Improving drought stress tolerance in wheat: A grand challenge for the 21st century.
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In�reasin� ����a� de�and ��r ���d and �redi��i�ns �� a drier ��i�a�e in �an� re�i�ns �ean �ha� �r��s wi�� ha�e �� �e 
��re �r�d���i�e wi�h �ess wa�er.  ���h���h �r�� �ana�e�en� ���ers s��e s���e ��r in�reased �r�d���i�i��� enhan�ed 
crop genetics certainly will play a major role in dealing with more frequent and severe episodes of drought.  But what 
are �he �es� s�ra�e�ies ��r i��r��in� s��h a �����ex� ����i��a�e�ed �rai� as dr���h� ���eran�e �� whea�?  One a��r��
a�h ��r i��r��in� �ie�ds �nder ��is��re s�ress is �� se�e�� ��r �ie�d ���en�ia� �r ��rre�a�ed �rai�s �nder ��re �a��ra��e 
conditions, with the expectation that part of that yield benefit will be carried over to lower yielding, moderately stressed 
environments.  For more severe stress, selection for specific drought adaptation traits may be beneficial, as long as those 
�rai�s d� n�� red��e �ie�d �nder hi�her ��is��re ��ndi�i�ns.  �e�endin� �n �he en�ir�n�en�� se�e��i�n ��r �rai�s s��h as 
seedling root architecture, early vigor, leaf waxy layer, preflowering assimilate translocation, stem soluble carbohydrates, 
biomass through the Normalized Difference Vegetation Index (NDVI), or transpiration and plant water status through 
�her�a� i�a�er� and near in�rared s�e��r�s���� �a� �e �� �a��e.  �se��� s��r�es �� �aria�i�i�� ��r dr���h� ada��a�i�n 
in���de exis�in� e�i�e �er���as�� �andra�es� and wi�d whea� (Triticum turgidum s��s�. dicoccoides �r Aegilops tauschii) 
in �he ��r� �� s�n�he�i� hexa���ids.  Q�an�i�a�i�e �rai� ����s ana��sis and ass��ia�i�n ana��sis are �ene dis���er� �e�h�ds 
that will benefit from the development of a SNP marker platform, which is currently underway.  Transgenes are another 
potential source of improved stress tolerance.  Although the field performance of transgenic wheat designed for drought 
���eran�e has n�� �een en���ra�in�� e���r�s in �his arena are ��n�in�in� and �a� �ear �r�i�.  We wi�� �resen� exa���es �� 
drought tolerance research at Colorado State University and elsewhere and discuss some of the opportunities and chal�
�en�es ��r a�hie�in� �rea�er �e�e�s �� dr���h� ���eran�e ��r ��r re�i�n. 


